




ATLAS	  simula,on	  



thrust�axis

p
T

!!
p

Tt

p
Tl

p
T

!1p
T

!2

 [GeV]
Tt

p
0 50 100 150 200 250 300

En
tri

es
 / 

5 
G

eV
 (n

or
m

al
iz

ed
 to

 u
ni

ty
)

-510

-410

-310

-210

-110

1 j Background�+��

Bkgd. Uncertainty

=125 GeV
H

ggF m

=125 GeVHVBF+VH+ttH m

ATLAS Simulation
Preliminary

 = 7 TeVs

The	  pTt	  variable	  



 [GeV]γγm
100 110 120 130 140 150

 / 
0.

5 
G

eV
γγ

1/
N

 d
N

/d
m

0

0.02

0.04

0.06

0.08

0.1

0.12 ATLAS Simulation
=8 TeVs

=125 GeV
H

, mγγ→H

Inclusive
FWHM=3.69 GeV



 [GeV]γγm
110 120 130 140 150 160

 w
ei

gh
ts

 - 
fit

te
d 

bk
g

∑ -8
-6
-4
-2
0
2
4
6
8

 w
ei

gh
ts

 / 
G

eV
∑

0

20

40

60

80

100

120

140

160

180

200

Data
Combined fit:

Signal+background
Background
Signal

= 7 TeVs -1 Ldt = 4.5 fb∫
= 8 TeVs -1 Ldt = 20.3 fb∫

s/b weighted sum

Mass measurement categories

ATLAS



ATLAS (± stat ± syst) CMS (± stat ± syst)

�� NEW 125.98 ± 0.42 ± 0.28 GeV 124.70 ± 0.31 ± 0.15 GeV
(µ = 1.30 ± 0.29) (µ = 1.14+0.26

�0.23)
OLD 126.8 ± 0.2 ± 0.7 GeV 125.4 ± 0.5 ± 0.6 GeV

(µ = 1.55± 0.32) (µ = 1.11± 0.31)
4l NEW 124.51 ± 0.52 ± 0.06 GeV 125.8 ± 0.4 ± 0.2 GeV

(µ = 1.66+0.45
�0.38) (µ = 0.93+0.29

�0.25)
OLD 124.3+0.6

�0.5
+0.5
�0.3 GeV -

(µ = 1.43+0.40
�0.35) -

Comb NEW 125.36 ± 0.37 ± 0.18 GeV 125.03 ± 0.26 ± 0.14 GeV
OLD 125.5 ±0.2 +0.5

�0.6 GeV 125.7 ± 0.3 ± 0.3 GeV

Mass	  results	  
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Source Name ATLAS CMS
In situ calib Z ! ee calibration 0.04% 0.04%
e/� di↵ Material tracker 0.07% (5% ID unc) 0.06% (10-20% ID unc)

Other material 0.1% -
Longitudinal calib 0.1% 0.02%

Lateral shower shape 0.06% 0.05%
Linearity 0.12% (MG/HG full e↵ect) 0.08% (after corr)

Conversion classification 0.02% -
Analysis Background 0.04% < 0.01%

Vertex 0.03% -
Total 0.22% 0.12%



CMS	  

ATLAS	  
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ATLAS	  breakdown	  of	  photon	  energy	  scale	  uncertain,es,	  vs	  eta	  and	  pT	  
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ΔmH	  vs	  ΓH/ΓH
SM	  

Real	  part	  of	  
interference	  term	  

ΔmH	  vs	  pT,H	  
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2. The real component is odd around the Higgs boson mass, and does not change the yield. However,278

when folded with the experimental resolution, it engenders a negative shift in the apparent mass279

(see Figure 10).280

In the SM, this shift was originally estimated using a simplified resolution model to be approximately281

80 MeV [6], and for a width 20 times larger than the SM value, the shift was estimated to approximately282

400 MeV. In this analysis, which use a more sophisticated resolution model and slightly adjusted selec-283

tion, the shifts come out a bit smaller (about 50 MeV for the SM). The size of this shift decreases at284

large transverse momentum of the Higgs boson decay system, which means that the total Higgs boson285

width is reflected in the di↵erence in the apparent masses between events with low and high pH
T . This286

analysis relies on this feature and splits the dataset by pH
T , at 30 GeV, and separately measures the mass287

di↵erence between these two subsets. A limit on the Higgs widths is then extracted from the measured288

mass di↵erence.289
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(a) Real interference
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(b) Real term after detector smearing
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(c) Apparent mass shift

Figure 10: The real component of the interference (a) is odd around the Higgs boson mass, with a
sharp spike but long tails. Smearing this shape with the experimental resolution broadens observed cross
section (b), and adding this to the nominal signal model (c) leads to a shift in the apparent mass. The
interference and signal line shapes were provided by Dixon and Li, the experimental m�� resolution
corresponds to the Run I resolution.

Signal	  -‐	  Con,nuous	  background	  interference	  


